Different susceptibility of red cell membrane proteins to calpain degradation.
The presence of low levels of calpastatin activity in erythrocytes of hypertensive rats affects regulation of calpain activity so it is highly susceptible to activation within physiological fluctuations in [Ca2+]. Under identical conditions, in red cells of normotensive rats, calpain activation is efficiently controlled by the high levels of calpastatin activity, and a progressive increase in proteinase activity can only be observed in parallel with a decrease in the level of calpastatin. In intact erythrocytes from hypertensive rats exposed to small variations in [Ca2+], degradation of anion transport protein (band 3) and Ca(2+)-ATPase appears as a primary event indicating that these two transmembrane proteins are probably early recognized as targets of intracellular calpain activity. Furthermore, band 3 protein seems to be structurally modified in erythrocytes from hypertensive rats, as indicated by its increased susceptibility to degradation in the presence of 10-50 microM Ca2+. In addition, when exposed to progressive and limited increases in [Ca2+], erythrocytes from hypertensive rats, but not those from normotensive rats, show a high degree of fragility that can be restored to normal values by inhibition of calpain. These results indicate that, within fluctuations in [Ca2+] close to physiological values, regulation of calpain activity is efficiently accomplished in normal erythrocytes but is completely lost in cells from hypertensive animals. Regulation is of critical importance in maintaining normal structural and functional properties of selective red cell membrane and cytoskeletal proteins, among which band 3 and Ca(2+)-ATPase appear to be the substrates with highest susceptibility to digestion by calpain.